The Management of Aquatic Ecosystems through Community Husbandry was demonstrated in Hail Haor from 1999 to 2008 to ensure sustainable wetland resources management and conservation. This paper focused the importance of diversified livelihood options for the resources users to increase income, diversify income sources and improve the wetland productivity. A long-term support to 2,004 resources users was provided to explore income generation schemes through skills and credit. Income generation activities were adopted in 15 different types of trades that covered poultry and livestock rearing, fish culture, operating small business, tailoring or establishing tree nursery. These offered greater income and stability for the resources users. The overall income gained by the resources users around 64% where income generation activities contributed 50% of the total income they gained in 2006. Fishing effort was reduced almost 43% and over 14% fishers left fishing. New livelihoods helped them moving into other occupations reducing dependency on wetland resources that enabled habitat and fish stock recovery. Exploring diversified livelihoods could help the resources users to involve in wetland resources restoration process without livelihood deprivation.
INTRODUCTION
Wetlands of Bangladesh have great diversities covering approximately 7.5 to 7.8 million ha of the total areas (Rahman 2005) . The dynamic nature of the wetland hydrology influences the diversity and productivity of wetland fauna and flora, and allows the wildlife to exploit the resources with changing water levels (Rasheed 2008) . It provides a wide range of economic, social and ecological benefits (Dugan 1990; Khan et al. 2009 ). These are one of the most productive and resourceful areas, which provide food, non-food aquatic resources and retain the ecological balance for the local residents as well as for the nation (Dugan 1990) . Fishing contributes 3% of gross domestic products (GDP), but contributes to the livelihoods of over 73% rural floodplain households of Bangladesh (Shankar et al. 2004) . Aquatic products are a major source of essential nutrients in both rural and urban households (Muir 2003) .
Unfortunately, wider developmental activities and environmental pressure have escalated wetland degradation and put the livelihoods of local community that rely on such ecosystems at risk. The productivity of wetlands has come under increasing pressure as the population has increased, exceeding 140 million in a territory of 144,000 km 2 (Thompson and Mazumder 2008) . Overexploitation has decimated fish stocks and other aquatic life, including edible plants harvested by the poor (Thompson and Mazumder 2008) . These have in turn adversely impacted on the livelihoods of wetland resources dependents. Nevertheless well-managed wetlands could have many benefits to the resources users in many ways.
With the support by the United States Agency for International Development (USAID) and Government of Bangladesh (GoB), the Management of Aquatic Ecosystems through Community Husbandry (MACH) project adopted community-based co-management to ensure sustainable wetland resources management and conservation. The key elements of MACH approach were to establish community organizations for sustainable wise use of wetland resources by linking with the existing local government system, and through these, interventions were made to restore habitats and their productivity and to improve the livelihoods of poor people dependent of these wetlands. MACH approach included typical community wetland resources conservation techniques dictating when and where fishing could take place, banning harmful fishing practices, and establishing sanctuary where fishing was banned round the year. As a result, scope of the resources users was limited for the livelihood dependency on wetland resources. Hence, alternative income generation opportunities were explored for the poor fishers and others who directly or indirectly dependent on wetland resources to gain access to new and more profitable livelihood options through small group approach such as Resources User Group (RUG). This paper focuses the importance of livelihood diversification and how diversified livelihood options play role in rising prosperity of the resources users and improving productivity of the Hail Haor.
Study area
Hail Haor, a typical deeply flooded basin, is located in the Moulvibazar district in northeast Bangladesh that is bounded by the Balishara and Barshijura Hills to the east and the Satgaon Hills to the west (Figure 1 ). Water from these hills flows into the haor through 59 streams. The Gopla River flows through the wetland from south to north and formerly connect the haor to the north with the plains of the Kushiyara and Manu rivers (part of the Meghna system). A series of flood control dikes along these rivers and a sluice gate restrict river flows and fish access to the haor. The watershed area covers approximately 600 km 2 and maximum depth of water during wet season is approximately 7.5 m. Water coverage shrinkages from a wet season (MayOctober) peak of 13,000 ha to a dry season minimum of 3,000 ha (Thompson and Mazumder 2008) . Land exposed as the water level recedes is converted to rice fields. Fishing in the haor occurs year round. During the wet season subsistence and gill net fishing predominates. Fishing pressure is intense because of reduction in dry season water areas and use of destructive fishing practices. Approximately 84% households in 60 villages close to the haor have some involvement or dependence on fishing (Ali et al. 2007 ). Once it was renowned for its fish and bird life but threatened by siltation and soil erosion caused by farming practices in surrounding hills (Thompson and Mazumder 2008) . 
MATERIAL AND METHODS
The data for the present study were derived from the component of MACH conducted from 1999 to 2008. Alternative income generation activities (IGA) were adopted for the organized wetland resources users under the project. The actual resources users and their livelihoods were identified using participatory rural appraisal (PRA). They were organized as Resource User Group (RUG) by 15-30 men or women from poor households, generally those having 0.2 ha of lands or less, laboring for part of the year, having low education level, and that made use of the wetlands covered by resources management activities. These households were mostly from villages close to the wetlands and generally were involved in fishing (full time, part time or subsistence), farming or collecting other aquatic resources for income or food. They were mobilized in the RUG by holding weekly meeting, where plans were developed to select participants for training and to start income generation activities. Different awareness sessions and basic trainings were employed to increase the resources users' understanding of the functions and values of wetlands.
The activities that were locally available, demandable and profit oriented were explored to the resources users for alternative income generation. IGAs were adopted on the basis of need and skills of the resources users. They were developed business and enterprises skills through training that covered productive activities with new technologies and methods. In some activities that did not require technical skills were implemented based on the traditional knowledge. The activities that were new to them were demonstrated considering ecosystems, crop diversities and patterns, local demands and users' capacities to identify profit oriented activities and transfer technologies. Financial support was made available to initiate the IGAs linking them with micro-credit program.
The effects of IGAs on the achievement of to change in income and fishing effort were determined based on a survey of sample of the organized resources users. Data were collected from record keeping and individual interview with the use of a prescribed questionnaire. Data collection started in November 2003 and regarded as base sample. The same individuals were surveyed in subsequent years. The base year was the year before initiating IGAs. The data were collected from 15% of the resources users on the change in income from main occupation and IGAs and the fishing effort. The collected data were tabulated and analyzed in accordance with the objective of the study.
RESULTS AND DISCUSSION
Total 2,004 poor resources users were organized to 83 RUGs for adopting alternative IGAs. About 40% resources users were either illiterate or could sign only. On the other hand, 30% and 29% resources users had primary and secondary levels of education, respectively. Of the total resources users, around 52% of the members came from those households directly involved in fishing and 39% were women from fishing dependent households who collected aquatic plants, weeds, and grasses ( Figure 2 ). Almost all members were trained on group management and resources awareness developing better understanding, cohesion and raising awareness of conservation benefits. Almost 75% of the organized resources users were provided training for technical and analytical skill development, so that they could implement the IGAs efficiently. Skill trainings covered 10 specific areas of trades and occupations. Of these, the mostly attended trainings were vegetable cultivation (20%), followed by livestock rearing (17%), fish culture/nursery (14%), poultry/duck rearing (13%), tailoring (10%), and micro-enterprise development (10%). Trainings developed the skills on management and implementation of specific trades that insisted them to establish productive IGAs. Based on training skills they were able to shift the traditional activities into business opportunities. IGAs were adopted in 15 different types of trades that covered poultry and livestock rearing, fish culture, operating small business, tailoring or establishing plant nursery ( Figure  3 ). Of which, the most popular IGAs were livestock rearing (22.9%) followed by fish business (18.9%) and paddy business (12.9%). Poultry and livestock rearing were more prolific in terms of income earnings. The adopted enterprises emerged as one of the major sources of income to the resources users. They took these as new occupation altogether or at least earned an income from the non-wetland sources helping to compensate for refraining from fishing in protected areas and during closed seasons (Figure 4) . The structural change of income sources and thereby changes of occupation made a positive impact on the economic condition and it was found that income increased by almost 87% of the supported resources users. The overall income gained around 64% as compared with the pre-participation incomes, where IGAs contributed 50% of the total income they gained in 2006. Fishing effort reduced about 43% and over 14% fishers left fishing who adopted alternative IGAs as main occupation. Thus, the alternative IGA interventions had significant impact on increasing income for the resources users as well as conserving wetland resources. Shrinkage of dry season water areas, use of destructive fishing gears and over exploitation has increased fishing pressure and degradation of wetland resources in Bangladesh (Muir 2003 ) that threatened livelihoods of the users who mostly dependent on those resources. Moreover, the demonstrated conservation measures evicted the resources users from fishing to wetlands that helped for restoring and sustaining wetland resources. Yet sustainability requires limit on fishing (Sultana and Thompson 2007) . Hence, alternatives to dependency on wetland resources for livelihoods of the users were urgently required to enhance through skills in managing alternative IGAs. Because livelihood diversification may be an important angle of poverty reduction (Ellis, 2000) , a strategy for risk mitigation (Turner et al. 2003) , given the context of declining resources and declining access to resources (Marschke and Berks 2006) . Alternative livelihoods are the key to mitigating the possible impacts of reducing dependency on wetland (Kabumbuli and Kiwazi 2009) .
But new activities require new skills and experiences (Kabumbuli and Kiwazi 2009) . In spite of having a lot of challenges such as limited skills, capital and opportunities to use of the exsiting strong base of income-earnings measures had been established by the resources users. Developing professional skills of the users for income generation as well as resources conservation had been major effort to overcome these challenges and training played significant role for that. Because of training along with financial support and guidance on available opportunities it was possible to turn on some traditional activities such as cow rearing and fattening, poultry rearing into business opportunities. The major change had been the scale and profit orientation. It was reported by almost 80% trained resources users that training was useful and effective for making IGAs profitable and conserving wetland resources in sustainable fashion. At the same time access to financial sources was important, as as they had limited capaital. Overall, the changes of income sources and thereby changes of profession made positive impact on the economic condition of the resources users and contributed a lot for improving livelihood security.
High rate of dependency on the wetlands and vulnerability complicates the restoration process (Kubumbuli and Kiwazi 2009). Catches per day fall when more people from several villages increase fishing effort in a large wetland (Sultana and Thompson 2007) . The diversified livelihoods that explored new self-employment opportunities of the resources users played a significant role in ecosystem recovery. New livelihoods were one type of incentive for them helping to move into other occupations reducing dependency on wetland resources. Alternative means of earnings reduced competition for the fishing. On the other hand, banning on fishing during closure period and in the restricted areas of sanctuaries and avoiding harmful fishing gears aided a significant change on fishing intensity, and enabled habitat, fish stock and recovered other aquatic organisms.
CONCLUSION AND RECOMMENDATIONS
Diversified livelihood options explored competency of the resources users surviving against financial recession and enabled adopting wetland conservation and sustainable use practices that protected the wetlands improving environmental resilience of the resources on which users live and livelihood depends. Alternative employments for the poorest households including fishers were made possible through professional skills and flexible credit support, which is the central development challenge of the country. Exploring alternative employments for the resources users are, therefore, important through skills and other inputs, so that they could involve in restoring and sustaining wetland resources without being deprive of the livelihoods.
